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CEILING FAN BLADE ATTACHMENT
ASSEMBLY

FIELD OF THE INVENTION

The field of the present 1invention relates to fans, and in
particular ceiling fans.

BACKGROUND OF THE INVENTION

A typical ceiling fan will include a down rod assembly
suspended from the ceiling with a motor shaft connected to
a lower portion of the down rod assembly. A motor body
rotates about the motor shaft. A motor housing that sur-
rounds the motor may be secured to either the motor shaft or
the down rod assembly, which 1s stationary. Blade mounting
arms are connected to the motor body and extend out of an
opening of the motor housing or below the motor housing.
A hub 1s attached to the motor shaft below the fan blades and
fan blade arms. U.S. Pat. Nos. 6,250,885 and 6,354,801,
1ssued to Gajewski and commonly assigned with this inven-
tion, are 1ncorporated herein by reference 1n their entirety.

The motor housing 1n a typical ceiling encloses the motor.
And typical ceiling fans require three or more screws
connecting each fan blade to a blade arm. Thus, assembly of
the ceiling fan 1s cumbersome and time consuming. The
oreater the number of blades the longer the assembly time.
And the screws may become loosened from vibration of
running the fan. Additionally, there are a variety of reasons
for removing fan blades from a fan hub portion, including
bringing the hub portion m for repair or replacing broken fan
blades or for cleaning. Thus, there has been a need for easy
installation and replacement of fan blades. Prior art attempts
have not proved to be entirely successtul.

OBJECTS OF THE INVENTION

It 1s an object of the invention to provide a fan that 1s easy
to assembly. Another object 1s to provide a fan that is easy
to disassemble.

An object of the mvention 1s to provide a fan that, 1n at
least one embodiment comprises a housing, wherein at least
a portion of the housing rotates with the fan blades. A further
objective 1s to provide for mserting blades 1nto the housing.
An alternate objective 1s to provide a housing that does not
rotate with the blades. A further objective is to rotate the
blades beneath a motor housing.

An object of the invention 1s to provide means for
attaching the blades to one or both of the motor housing or
the motor. A further objective 1s to position, at least a portion
of, the attachment means in the housing. Yet a further
objective 1s to attach the blades, at least in part, with a
releasable engagement.

Another object of the mvention 1s to position the releas-
able engagement 1n the housing while providing for easy
assembly of the fan. A further objective 1s to also provide for
casy disassembly of the fan although the releasable engage-
ment 1s positioned 1n the housing.

Yet another object of the invention 1s to provide a fan kit
comprising easy assembly components. A further objective
1s to provide replacement components that may be ecasily
assembled with original components or other replacement
components.

Yet a further objective 1s to provide a fan that may be
customized by a user. The user may, for example, want to
update selected components of the fan to match a new room
décor without having to purchase an entirely new fan.
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Other objects and advantages of the invention will be
apparent to those of skill in the art.

SUMMARY OF THE INVENTION

A ceiling fan comprising a motor having a motor shaft
connected to a down rod assembly and a motor body which
rotates about the motor shaft. The phrases motor body and
motor shaft are intended to be broadly construed, unless
indicated otherwise, such that the motor shaft 1s a stationary
component of the motor and the motor body 1s a component
of the motor that rotates relative the motor shaft. In one
embodiment, a blade mounting arm comprising a sleeve 1s
connected to the motor body. A fan blade 1s positioned 1n the
sleeve. And a releasable engagement secures the blade 1n the
sleeve.

The fan may comprise a motor housing rotatable with and
connected to the motor body, wherein the motor housing
comprises a slot. The fan blade 1s 1nserted into the slot. The
releasable engagement 1s preferably positioned in the motor
housing to automatically engage the fan blade when the fan
blade 1s properly positioned to the slot. The fan blade 1s thus
secured to a hub portion of the fan. The hub portion should
be construed broadly to mean the general central portion of
the fan. And the phrase hub portion 1s not intended to require
that it include the stationary hub.

Accordingly, one method of installing the fan blade
comprises aligning the fan blade with the sleeve connected
to the motor body and inserting the fan blade 1nto the sleeve.
The fan blade 1s positioned into the sleeve to allow a
releasable engagement to automatically secure the fan blade
in the sleeve when the fan blade 1s properly positioned 1n the
sleeve.

Removal of the fan blade 1s conveniently achieved with
use of the releasable engagement. A method of removing a
fan blade comprises locating the releasable engagement that
1s securing the fan blade in position and applying a force to
release the releasable engagement. Then the fan blade is
withdrawn from the hub portion of the fan.

In a preferred embodiment, a catch on the releasable
engagement 1s pulled by 1nserting a tool 1nto the housing. In
some embodiments the tool 1s mserted into the motor
housing to catch a catch of the releasable engagement and
pull it, thus releasing the releasable engagement.

For some applications, the invention encompasses a kit
where fan components are, adapted to be connected via, for
example, releasable engagement. For example, a kit com-
prising fan blades comprising a releasable engagement
where the fan blades are adapted to interact with a hub
portion of a ceiling fan. Alternatively, a central hub portion
comprising a releasable engagement 1s adapted to interact
with one or more fan blades adapted to interact with the
releasable engagement.

Other aspects of the present invention will become appar-
ent to those skilled 1n the art upon studying this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 depicts a plain view of a ceilling fan with a hub
portion, centrally located, and with fan blades.

FIG. 2 depicts an elevation view of a ceiling fan showing
in a motor housing for receiving a fan blade.

FIG. 3 depicts a bottom view of a ceiling fan with a fan
blade removed from the hub portion and aligned with a slot
in the motor housing.
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FIG. 4 depicts an elevation view of the fan shown 1n FIG.
2, but viewed from the opposite direction.

FIG. 5§ depicts a view showing part of the interior of the
hub portion, to expose a motor body, with the fan blade
being mserted into the hub portion.

FIG. 6 depicts an elevation view of a ceiling fan showing
part of the interior and a tool positioned over a releasable
engagement and being inserted into the motor housing.

FIG. 7 depicts a view showing part of the interior of the
hub portion with the tool engaging the releasable engage-
ment and applying a force to a pin of the releasable engage-
ment. Release of the pin allows the fan blade to be with-
drawn.

FIG. 8 depicts a partial perspective view of a fan blade
aligned with a sleeve and an exploded view of a releasable
engagement mounted to the sleeve.

FIG. 9 depicts a section view of the fan components
shown 1n FIG. 8, but with the fan blade being inserted into
the sleeve.

FIG. 10 depicts the fan components shown in FIG. 9, but
with the fan blade fully inserted into the sleeve and with a
pin being released by exerting a force on a tool to pull the
pin.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

The 1nvention 1s further described with reference to the
illustrated embodiment. The invention 1s not, however,
limited to the described illustrated embodiment. FIGS. 1-4
depict a celling fan 10. FIGS. 5-7 are elevation views with
part of the exterior removed to show part of the interior.
FIGS. 8-10 show enlarged views of one embodiment of a
releasable engagement. FIG. 1 1s a plan view of the ceiling
fan 10, 1.e., looking down from above. FIG. 2 depicts a side
clevation view of the ceiling fan 10. FIG. 3 depicts a bottom
view of the fan 10. FIG. 4 1s an elevation view of the ceiling,
fan 10 looking 1n a direction opposite that of FIG. 2.

The ceiling fan 10 1s connected to a down rod assembly
12 that 1s suspended from the ceiling. The ceiling fan 10
comprises a motor 14 having a motor shaft 16 in a motor
body 18. The motor body 18 rotates relative to the motor
shaft 16. A housing 20 1s stationary and 1s typically con-
nected to the motor shaft 16 or the down rod 12. A motor
housing 22 1s connected to the motor body 18 and rotates
with the motor body 18. Blade mounting arms 24 are
connected to the motor body 18 and rotate with 1t. The blade
mounting arms 24 may be positioned 1n the motor housing
22. An alternative position for the blade mounting arms 24
may be below the motor housing 22. Fan blades 26, 28 and
30 are preferably connected to the blade mounting arms 24
to rotate with the motor body 18. The fan blades may
additionally or alternatively be secured to the motor housing
22 that rotates with the motor body 18.

For simplicity, connection of the fan blades will be
described for one blade only. FIG. 2 depicts a slot 32 in the
motor housing 22. In FIG. 3, fan blade 26 1s shown separated
from the motor housing 22 but aligned with the slot 32. A
hub 34, which 1s typically attached to the motor shait 16, 1s
most visible in FIG. 3. The fan blade 26 may be connected
directly to the motor body 18, connected via the blade
mounting arm 24 or connected with a sleeve 36. Sleeve 36
may for example, be connected to the blade mounting arm
24. The blade 26 may also, or alternatively be secured to the
motor housing 22, which then indirectly connects the blade
26 to the motor body 18.

10

15

20

25

30

35

40

45

50

55

60

65

4

For some applications, the fan blade 26 may be connected
to the sleeve 36 with a releasable engagement 40. FIG. 8
shows a partial perspective view of the fan blade 26 aligned
with the sleeve 36. An exploded view of an embodiment of
the releasable engagement 40 1s also shown.

In the embodiment depicted 1n FIGS. 8-10, the releasable
engagement 40 1s mounted on the sleeve 36. A pin 42
interacts with the fan blade 26 to secure the fan blade 26 1n
the sleeve 36. Pin 42 1s mounted to the sleeve 36 with pin
cuide 44 wherein the pin biased downward with spring 46.
It will be understood by those of skill in the art that use of
directional terms such as up, down, above and below are
relative terms used for convenience and 1llustration and are
not intended to limit the scope of the teachings, except
where explicitly indicated. The pin 42 comprises an inter-
nally threaded shaft 48 passing through the coil spring 46
and protruding through the pin guide 44. A catch 50 1s
secured to the pin shaft 48 with screw 52. The catch 50
illustrated an L bracket comprising a side wall 54 defining
an opening 56; other designs will be apparent to those of
skill in the art for catching the catch 50 with a tool 58.

In the embodiment shown 1n FIGS. 9-10, the releasable
engagement 40 1s biased downward; a force 60 1s being
applied to the releasable engagement 40 with the tool 58 to
release the releasable engagement 40. In the speciiic
embodiment depicted, the user catches the catch 50 with the
tool 58 and pulls on the pin 42 to disengage the releasable
engagement 40 from the fan blade 26.

In alternative embodiments the releasable engagement 1s
released by applying a pushing force. It will also be apparent
to those skilled 1n the art that the releasable engagement 40
need not be mounted on the sleeve 36 and may alternatively
be mounted on, or internal to, the fan blade 26. In one such
embodiment, the tool 38 would be used to apply a pushing
force, rather than a pulling force, to release the releasable
engagement 40. The force 60 applied may be at any con-
venient angle relative to the fan blade 26 that 1s appropriate
for the particular embodiment of the releasable engagement
40 utilized.

The releasable engagement 40 1s preferably biased to
automatically engage an aperture 62 of the fan blade 26
when the fan blade 26 1s properly positioned. In the par-
ticular embodiment illustrated 1n FIG. 10, the pin 42 inter-
acts with the aperture 62 of the fan blade 26, thereby
securing the fan blade 26 1n the sleeve 36. In some embodi-
ments, the aperture 62 comprises at least one flat edge 64 to
further reduce wobbling, ¢.g., side-to-side motion of the fan
blade 26.

In some applications the housing 20 comprises one or
more access vents 68 to allow the tool 58 to contact the
releasable engagement 40. With reference to FIG. 1, six
access vents 68 are 1llustrated. FIGS. 5—7 show a side view
of one access vent 68. In the illustrated embodiment, the
access vent 68 1s radially aligned with the catch 50. The fan
blade 26 1s rotated to angularly align the catch 50 with the
access vent 68. The access vent 68 also allows heat to escape
from the interior of the fan 10. The illustrated embodiment
depicts, in FIG. 1, heat vents 69 to further allow heat to
escape.

To facilitate engagement between the fan blade 26 and the
motor body 18, the releasable engagement 40 comprises a
slide 70 that automatically opens the releasable engagement
40 as the fan blade 26 i1s being inserted 1nto the sleeve 36.
In the embodiment depicted 1n FIGS. 9 and 10 the slide 70
1s angled to slide over the fan blade 26 while the fan blade
26 1s being mserted 1nto the sleeve 36. As the fan blade 26
interacts with the slide 70, the pin 42 1s lifted to allow the
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blade 26 to pass beneath the pin 42. When the fan blade 26
1s properly positioned 1n the sleeve 36, the spring 46 will
force the pin 42 to engage the aperture 62 of the fan blade
26, thereby securing the fan blade 26 in the sleeve 36.
Alternatively, or in combination with the slide 70 of the
releasable engagement 40, the fan blade 26 comprises a
notch 84 that aligns with pin 42 when the fan blade 26 is
properly aligned. A fan slide 86 positioned 1n the notch 84
1s angled to facilitate lifting pin 42 so the fan blade 26 shides
under the pin 42 as the fan blade 26 1s pushed into position.

To facilitate positioning the fan blade 26 1 the sleeve 36,
the sleeve 36 has an inner wall 72 to indicate when the fan
blade 26 1s inserted far enough 1nto the sleeve 36. It will be
understood that the 1nner wall 72 need not enclose the fan
blade 26, 1.¢., be a wall across an entire side of the sleeve 36.
Preferably the fan blade 26 comprises edges 74 and 76 for
interacting with edges 78 and 80 of the sleeve 36 to further

facilitate proper positioning of the fan blade 26 1n the sleeve
36.

A sleeve 36 need not surround the fan blade 26, but
preferably the sleeve 36 has members, e.g., sides, webs,
slates, suflicient to facilitate positioning of the fan blade 26
and reduce wobble of the fan blade 26 when the motor body
18 is rotated. Furthermore, for some embodiments a sleeve
1s not required at all. For example, the releasable engage-
ment 40 may be positioned 1n the motor housing 22 to
automatically engage the fan blade 26 when the fan blade 26
1s properly positioned 1n the slot 32. The edges 74 and 76
may then interact with the slot 32 and the motor housing 22
to reduce wobble position the fan blade 26. Collectively, or
independently, the sleeve 36 and the slot 32 act as an
opening for receiving the fan blade 26 and supporting and
stabilizing the fan blade 26.

Typically, the fan 10 will be sold as a kit wherein the
releasable engagement 40 substantially eases assembly by
the user. Due to the simplicity of removing and 1nstalling fan
blades for the use of the releasable engagement, it 1s
envisioned that fan blades 2630 and any hub portion 82
may be sold separately. The hub portion 82 may, for
example, comprise one or more of the following compo-
nents: fan 14, motor shaft 16, motor body 18, blade mount-
ing arm 24, sleeve 36, housing 20, motor housing 22 and
releasable engagement 40. As discussed above, the fan blade
26 may comprise the releasable engagement 40 for inter-
acting with the hub portion 82, thereby securing the fan
blades 26 to the hub portion 82. A user may thereby
customize the fan 10, or later change the fan 10 decor, to
match decor of a room.

While the present invention has been described with
reference to one or more particular embodiments, those
skilled 1n the art will recognize that many changes may be
made thereto without departing from the spirit and scope of
the present mvention. Each of these embodiments, and
obvious variations thereof, 1s contemplated as falling within
the spirit and scope of the claimed mnvention, which is set
forth 1n the following claims.

What 1s claimed 1s:

1. A ceiling fan suspended by a down rod assembly, the
fan comprising:

a motor having a motor shaft connected to the down rod

assembly and a motor body which rotates relative to the
motor shaft;

a blade mounting arm connected to the motor body and
comprising a sleeve;
a fan blade positioned in the sleeve; and
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a releasable engagement securing the blade 1n the sleeve,
wherein the releasable engagement 1s biased to extend
into the sleeve solely perpendicularly to the fan blade.

2. The fan of claim 1, wherein the sleeve comprises an
inner wall facilitating proper positioning of the blade 1n the
sleeve.

3. The fan of claim 1, wherein the releasable engagement
1s mounted on the sleeve and the fan blade comprises an
aperture interacting with the releasable engagement when
the fan blade 1s properly positioned.

4. The fan of claim 1, wherein the fan blade comprises an
aperture and the releasable engagement 1s biased to auto-
matically engage the aperture of the fan blade when the fan
blade 1s properly positioned, whereby the fan blade 1s
secured 1n the sleeve.

5. The fan of claim 1, wherein the releasable engagement
comprises a pin extending into the sleeve and through the
fan blade for securing the fan blade in the sleeve.

6. The fan of claim 5, wherein the pin 1s biased to
automatically secure the fan blade 1n the sleeve when the fan
blade 1s properly positioned 1n the sleeve.

7. The fan of claim 6, wherein the pin comprises a slide
sliding over the blade while the blade 1s being 1nserted in the
sleeve, wherein the slide 1s angled to Iift the pin to allow the
blade to pass beneath the pin.

8. The fan of claim 6, wherein the pin comprises a catch
for mteracting with a tool for releasing the releasable
engagement by applying a force to the tool.

9. The fan of claim 8, wherein the releasable engagement
1s released when the pin 1s pulled away from the fan blade.

10. The fan of claim 1, wherein the releasable engagement
comprises a slide for automatically opening the releasable
engagement while the fan blade i1s being inserted into the
sleeve.

11. The fan of claim 1, comprising a housing covering the
motor shaft, wherein the housing has an access vent above
the releasable engagement through which a tool may contact
the releasable engagement.

12. A fan comprising;:

a motor having a motor shaft and a motor body that rotates

relative to the motor shaft;

a motor housing rotatable with and connected to the motor
body, wherein the motor housing comprises a blade
mounting arm having a slot;

a fan blade inserted into the slot; and

a releasable engagement positioned 1n the motor housing
and comprising a solely perpedicular movable pin to
automatically engage the fan blade when the fan blade
1s properly positioned 1n the slot, whereby the fan blade
1s secured.

13. The fan of claim 12, wherein the pin 1s spring biased
to engage the fan blade and the fan blade comprises an
aperture for receiving the pin, whereby the fan blade 1s
secured 1n the slot when the pin engages the aperture.

14. The fan of claim 13, wherein the pin comprises a shide
for sliding over the fan blade while the fan blade 1s being
positioned 1n the slot and the slide 1s angled to lift the pin out
of the way of the fan blade.

15. The fan of claim 12, wherein the releasable engage-
ment comprises a catch for interacting with a tool for
releasing the releasable engagement by applying a force to
the tool.

16. The fan of claim 12, comprising a stationary housing
connected to the motor shatft.

17. The fan of claim 16, wherein the stationary housing
comprises an access vent providing access to the releasable
engagement.
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18. The fan of claim 17, wherem the stationary housing
comprises heat vents to release heat.

19. A method of removing a fan blade connected to a
motor body with a releasable engagement, the method
comprising:

locating the releasable engagement securing the fan blade
In position, wherein the releasable engagement
traverses the fan blade;

applying a force to release the releasable engagement
wherein applying the force to release the releasable
engagement comprises catching a catch of the releas-
able engagement with a tool and pulling the tool 1n a
direction perpendicular to the fan blade; and withdraw-
ing the fan blade from a sleeve.

20. The method of claam 19, comprising aligning an
access vent positioned above the fan blade with the releas-
able engagement by rotating the fan blade.

21. A fan kit comprising;:

a motor body;

three fan blade arms adapted to be connected to the motor
body, each fan blade arm comprising fan blade engag-
ing structure wherein the fan blade engaging structure
comprises a sleeve; and

three fan blades adapted to be secured to the three fan
blade arms, each fan blade comprising fan blade arm
engaging structure, wherein the fan blade engaging
structure and the fan blade arm engaging structure are
adapted to engage when the fan blade 1s properly
positioned, wherein the fan blade engaging structure

further comprises a member biased to extend into the
fan blade arm engaging structure solely perpendicu-
larly.

22. The kit of claim 21, comprising:

a tool for catching one of the fan blade arm engaging
structure or the fan blade engaging structure, whereby
applying a force to the tool can disengage the caught
structure and release the fan blade.

23. A ceiling fan comprising:

a motor having a motor shaft and a motor body that rotates
relative to the motor shaft;

a plurality of fan blades releasably secured to the motor
body; and

a plurality of means for releasably engaging the fan blades
with the motor body, wherein the means comprises a
pin biased to move solely perpendicularly to the fan
blades and traverse the fan blades.

24. The ceiling fan of claim 23, comprising a plurality of
fan arms connecting the fan blades to the motor body,
wherein the fan blades releasably engage the fan arms.

25. The ceiling fan of claim 23, comprising means defin-
ing openings for receiving the fan blades.

26. A ceiling fan comprising:

a plurality of fan blades;

means for rotating the fan blades; and

means for automatically securing the fan blades to the
means for rotating the fan blades when the fan blades
are properly positioned, wherein the means for auto-
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matically securing the fan blades comprises a pin
biased to move perpendicular to and through the fan

blade.

27. The ceiling fan of claim 26, wherein the means for
automatically securing the fan blades comprises means for
automatically opening the means for automatically securing
the fan blades, including moving the pin, while the fan
blades are being positioned.

28. A fan comprising:

a hub portion comprising a fan blade arm having a sleeve

for receiving a fan blade;

a fan blade connected to the fan blade arm and positioned

in the sleeve; and

a releasable engagement automatically securing the fan

blade to the fan blade arm, wherein the releasable
engagement soleley perpendicularly traverses the fan
blade.

29. The fan of claim 28, comprising a slide angled to open
the releasable engagement as the fan blade 1s being posi-
tioned 1 the sleeve.

30. The fan of claim 29, wherein the releasable engage-
ment 1s mounted on the sleeve and comprises a pin adapted
to 1nteract with the fan blade.

31. The fan of claim 30, wherein the fan blade comprises
an aperture adapted to interact with the pin.

32. The fan of claim 31, wherein the aperture conforms to
the pin.

33. The fan of claim 32, wherein both the aperture and the
pin are non-circular.

34. The fan of claim 28, wherein the fan blade comprises
an aperture and the releasable engagement comprises a pin
adapted to move perpendicular to the fan blade and into the
aperture of the fan blade.

35. The fan of claim 34, wherein the pin comprises a slide
angled to interact with the fan blade to open the releasable
engagement as the fan blade 1s being properly positioned.

36. The fan of claim 28, comprising a slide to open the
releasable engagement as the fan blade 1s being inserted into
position.

37. The fan of claim 36, wherein the releasable engage-
ment comprises a spring biasing the releasable engagement
to automatically close when the fan blade 1s properly posi-
tioned, whereby the fan blade 1s secured to the fan blade
arm.

38. The fan of claim 28, wherein the hub portion com-
prises a housing covering the releasable engagement.

39. The fan of claim 38, wherein the housing comprises
an access vent to access the releasable engagement from
above the fan blade.

40. The fan of claim 38, wherein the hub portion com-
prises a motor body and wherein the housing comprises a
stationary component and a rotatable component; and
wherein the rotatable component of the housing 1s connected
to the motor body.
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